Purpose: The study sought to assess how academic interventional radiologists determine and disclose to patients the intraprocedural role of radiology residents in the interventional radiology (IR) suite. Methods: A qualitative study consisting of in-person interviews with 9 academic interventional radiologists from 3 hospitals was conducted. Interviews were transcribed, and underwent modified thematic analysis. Results: Seven themes emerged. 1) Interventional radiologists permit residents to perform increasingly complex procedures with graded responsibility. While observed technical ability is important in determining the extent of resident participation, possessing good judgement and knowing personal limitations are paramount. 2) Interventional radiologists do not explicitly inform patients in detail about residents' intraprocedural role, as trainee involvement is viewed as implicit at academic institutions. 3) While patients are advised of resident participation in IR procedures, detailed disclosure of their role is viewed as potentially detrimental to both patient well-being and trainee education. 4) Interventional radiologists believe that patients might be less likely to refuse resident involvement if they meet them prior to procedures. 5) While it is rare that patients refuse resident participation in their care, interventional radiologists' duty to respect patient autonomy supersedes their obligation to resident education. 6) Interventional radiologists are responsible for any intraprocedural, trainee-related complication. 7) Trainees should be present when complications are disclosed to patients. Conclusion: Interventional radiologists recognize the confidence placed in them, and they do not inform patients in detail about residents' role in IR procedures. Respecting patient autonomy is paramount, and while rare, obeying patients' wishes can potentially be at the expense of resident education.
Conclusion :
Les radiologistes d'intervention sont conscients de la confiance qu'on leur porte et n'informent pas les patients du rôle pr ecis que sont appel es a jouer les r esidents pendant les interventions. Il est essentiel de respecter l'autonomie du patient, et il arrive en de rares occasions que d'ob eir a la volont e du patient puisse nuire a la formation du r esident. Ó 2016 Canadian Association of Radiologists. All rights reserved. Key Words: Disclosure; Informed consent; Interventional Radiology; Resident education Academic interventional radiologists have a 2-fold responsibility, providing excellent patient care as well as satisfactory hands-on training to future radiologists. In the past 2 decades, there has been a paradigm shift toward patientcentered care, which is founded on informed decision making. It is both the ethical and medical-legal responsibility of the most responsible physician to provide adequate information to patients, in order for them to make informed decisions.
Anecdotally, the role of residents is often glossed over to patients at academic institutions. Previous interview-based qualitative studies examining the issue of disclosure of the intraoperative role of surgical residents [1] , and surgical patient awareness of trainee involvement in their care [2, 3] exist. While it is known that surgeons do not voluntarily inform patients about the involvement of residents in their operation [1] , and that neurosurgical patients have limited knowledge of the extent of a medical student's [2] , and resident's [3] intraoperative role, disclosure of radiology residents' intraprocedural role in the interventional radiology (IR) suite has not been previously studied. In addition, no previous qualitative studies with interventional radiologists have been performed.
The purpose of this study was to investigate the following questions:
I. How do interventional radiologists determine the intraprocedural role of radiology residents? II. What do interventional radiologists disclose to patients about the role of radiology residents in the IR suite? III. How do interventional radiologists balance their responsibility between patient care and providing handson training to radiology residents?
Methods

Study Design
Qualitative case study methodology was employed. The style and types of questions employed in published qualitative case study methodology from the surgical literature [1e3] helped guide the development of the semistructured interview guide for this interview-based study (Appendix 1). The university research ethics board approved the study methodology and interview guide.
Study Participants, Sample Size, and Data Collection
The study population included active, academic interventional radiologists. As the number of interventional radiologists is relatively small in a single academic hospital, the study population consisted of all 9 academic interventional radiologists practicing at 3 fully academic tertiary care hospitals in a single Canadian city with the hope of attaining saturation, which is the point at which no new themes or ideas would be expected to arise [4] . The 3 tertiary care hospitals were fully affiliated with the same, large Canadian university with an accredited diagnostic radiology resident program, and an IR fellowship program.
Invitation to participate in the study was sent via email to the 9 interventional radiologists, and all 9 voluntarily participated. All participants held a rank of assistant or associate professor at the same large Canadian university, and were actively involved in the training of diagnostic radiology residents and interventional radiology fellows. Included in the 9 interventional radiologists were the current interventional radiology fellowship program director, the 2 diagnostic radiology residency IR rotation supervisors, and the previous diagnostic radiology residency program director.
Individual, in-person interviews were conducted using the semistructured interview guide, by a senior radiology resident, in the interventional radiologist's office. The questions in the semistructured interview guide were addressed during the interview, and topics were explored as they arose. The interviews were audio-recorded, anonymized, and transcribed. Separate from the interview, subjects provided demographic data including their age, number of years in practice, and the hospitals and countries in which they did their IR fellowship training (Tables 1 and 2).
Data Analysis
Qualitative methodology with a semistructured interview guide allowed for exploring the rationale for interventional radiologists' behavior and level of disclosure. Two reviewers (R.Z., D.W.) read the transcripts. Modified thematic analysis was performed, using open and axial coding [4] , whereby overarching themes were extracted from the transcripts.
Results
Thematic analysis of the interview transcripts yielded 7 major themes, which are listed subsequently. Supporting verbatim quotes from the interventional radiologists highlighting the themes are included.
1. Interventional radiologists permit radiology residents to perform increasingly complex procedures with graded responsibility, under supervision. While observed technical ability is an important factor in determining the extent of a resident's intraprocedural participation, possessing good judgement, and knowledge of personal limitations are paramount.
All interventional radiologists allow residents to perform procedures under their direct supervision, as defined by the Accreditation Council for Graduate Medical Education [5] , ranging from obtaining vascular access, abscess drainage, and gastrojejunostomy tube insertions. A minority (3 of 9) allow residents to perform basic procedures under indirect supervision with direct supervision immediately available (ie, with the interventional radiologist in the department, but not in the IR suite), such as simple biopsies, tube checks and changes, and obtaining vascular access, based on a resident's demonstrated skill level. The privilege of performing more advanced aspects of related procedures such as inferior vena cava filter insertion/retrieval, angioplasty, or nephrostomy insertion was presented to residents based on graded responsibility, skill level, and judgement. All stated that they limit the resident's role to observation in more complex procedures, such as biliary interventions, high-acuity/lifesaving procedures such as embolization for active bleeding, or pediatric interventions. In select cases, residents who have demonstrated exceptional skill may be permitted to participate in these procedures.
''Judgment is a very important component of when I'm observing them... Fundamentally, it would be their success. In a holistic sense, how well they're taking care of the patient from consent right through to the end of the procedure.'' ''Residents that follow direction well... who are careful and cautious e those are the ones that are going to do more, because those are the ones that are less likely to cause a complication.'' 2. Interventional radiologists do not explicitly inform patients in detail about residents' intraprocedural role, as trainee involvement is viewed as implicit at academic institutions.
On the informed consent form, patients authorize the staff interventional radiologist and ''his or her team.'' As such, interventional radiologists do not believe they are ethically or medically legally required to inform patients explicitly about the role of residents in the IR suite.
''There should be an understanding somehow that if patients are going to get their procedure at a teaching hospital, there will be trainees involved in the case, or under supervision, and if they have concerns about that, then they should look to have their procedure done in a nonteaching centre.''
3. While patients are advised of radiology resident participation in IR procedures, detailed disclosure of their intraprocedural role is viewed as potentially detrimental to both patient well-being and trainee education.
All interventional radiologists believed that detailed disclosure of a resident's intraprocedural role would be overly time consuming. The majority (8 of 9) believed that detailing a resident's role would be futile, as their role might change during the course of a procedure, based on their level of expertise and the complexity of the case. Most interventional radiologists (8 of 9) believed if patients received more information about the resident's intraprocedural role, they would become more anxious, they might question the resident's level of expertise, lose confidence in their physician's ability, and be more likely to refuse resident participation. In turn, this could lead to a decrease in their hands-on learning opportunities.
''The more information you give to a patient that a trainee is involved... you're almost trying to give a disclaimer on a case say, 'if a problem happens, you knew ahead of time that a trainee was going to be involved.' You're starting to kind of shake the patient's confidence that they're going to get the best care possible.'' ''It's kind of a fluid environment in there, and what I tell the patient the resident will be doing might not turn out to be what they actually do...'' ''The more information provided to the patient... would be detrimental to trainee education because it would make it more likely that patients would object, or perhaps want to restrict what a trainee would do.'' ''In an ideal world, but it would take too much time.'' 4. Interventional radiologists believe that patients might be less likely to refuse resident involvement if they meet them prior to procedures. Interventional radiologists obtain informed consent from the patient, and mandate that residents be present during the informed consent process in order to introduce themselves to the patient, so they know who is involved in their care. Furthermore, it provides an opportunity for residents to gain the patient's trust. Once a resident has observed them obtain informed consent for a particular procedure, the resident will obtain informed consent from the patient, and often will do so independently.
''If you just see the consultant, and then the day of the procedure you have a stranger in the room with you, that can cause anxiety. If you have already met this person, and have established a therapeutic relationship, that's very important.'' 5. Interventional radiologists recognize the trust and confidence placed in them by patients.
All interventional radiologists believe that when they gain the patient's confidence to perform a complex procedure, that trust is extended to members of their team. While it is rare that patients refuse resident participation in their care, interventional radiologists' duty to respect patient autonomy supersedes their obligation to resident education.
''Ultimately, I'm there for the patient #1. We're a teaching hospital, but I have to care for my patient, so that always has to be #1. The residents will still get plenty of opportunities, so I don't think it is a big deal if one or two patients say they won't want them, and I feel like it's their right.'' ''Just as they could refuse me, or any other person, whether it's rational or not, if they refuse, then we're obligated to abide by their wishes.'' From the interventional radiologist's perspective, common reasons for patient refusal of resident participation ranged from a misperception that a resident-performed procedure was equivalent to substandard care, to the patient's personality, socioeconomic background, and previous negative experiences.
''They're either really rich or crazy patients.'' ''(The majority) have got a concern that they'll get substandard care... In some cases, maybe they've had a negative experience with a trainee in the past, and that's sort of biased them...'' ''Very uptight patients, litigious patients, patients that are very nervous, or may even express a reluctance to have trainees involved, patients that are known to give me grief about it, which certainly occurs.'' 6. Ultimately, interventional radiologists are responsible for any intraprocedural, trainee-related complication.
When interventional radiologists allow residents to perform a procedure, with or without immediate supervision, a fundamental level of trust and confidence in that resident's ability and judgement must exist. If a complication were to occur, all consultants believed they would ultimately be responsible. All radiologists importantly recognized the existence of factors specific to the individual patient independent of the operator that would have the ability to influence the case's outcome.
''In the case of a complication, as the attending on the case, the responsibility is 100% yours. If you wrongly assume that someone is competent and allow them to do something, then that's on your shoulders.'' ''I've seen negative things happen with residents...who is to say that wouldn't have happened if I did it. There are other factors, patient factors.'' 7. Trainees should be present when complications are disclosed to patients.
While all interventional radiologists believed that the ultimate responsibility for a trainee-related complication rested in the hands of the consultant, most (8 of 9) believed that the resident should be present at the time of disclosure.
''The consultant should be the point person on that conversation, but the resident should be there (during the disclosure process) because [residents] have to accept responsibility for [their] complications.''
Discussion
This is the first study to explore the disclosure of residents' intraprocedural role in the IR suite and the attitudes of interventional radiologists toward trainee education. In the last 2 decades, there has been a paradigm shift in healthcare from the paternalistic physician in care-related decisions, to a patient centered care model. To meet patients' desires and medical-legal mandates, patient education is key. It has been shown that the majority of patients going for surgery are unaware of the involvement of medical students and residents in their care, and that they believe it is the surgeon's responsibility to inform them prior to the intervention [2, 3] . IR is unique in that the vast majority of procedures are performed with the patient awake under local anesthesia, or moderate sedation. In the IR suite, patients can observe their milieu, the team dynamics, and any intraprocedural complication as it transpires. As such, it is even more imperative for IR patients to be informed about the participation of trainees in their procedures in advance, rather than be surprised during the case.
The United Kingdom's General Medical Council expects physicians to tell patients ''the information they want or need'' about the individuals involved in their care, their roles, and the extent of student participation [6] . Unlike the directives of the American Medical Association and the American College of Surgeons that state that basic disclosure of trainee involvement in patients' operations/procedures is required [7, 8] , the American College of Radiology-Society of Interventional Radiology practice guidelines on informed consent for image-guided procedures do not raise the issue of disclosure of trainee involvement [9] . Interestingly, our institutional consent to treatment policy states that the health care professional proposing the intervention must discuss with the patient/substitute decision maker, and document in the patient's chart ''who will be performing that treatment, including that the treatment may involve fellows, residents, interns and/or health care students'' [10] . The Canadian Medical Protective Association states that the participation by residents must be made explicit [11] . Most interventional radiologists are compliant; however, none explicitly state that the resident will be the primary operator for the procedure. When patients are unwilling to have residents involved in their care, some interventional radiologists will clarify a resident's professional qualifications, highlight the importance of hands-on training under direct supervision, and remind patients they are seeking treatment at an academic institution. This practice is congruent with the American Medical Association's suggestion that if a patient refuses care from a resident, the attending physician should have a discussion with the patient, and if the patient remains unwilling to participate in training, the physician may either exclude residents from that patient's care, or transfer their care to another physician, nonteaching service, or hospital, if appropriate [12] . On the other hand, some interventional radiologists immediately abide by a patient's wishes without engaging in discussion, as they do not want to risk injuring the patient-physician relationship. As the American Medical Association mandates physicians to deliver health care in an environment that is both ''respectful of the learning process as well as the patient's welfare and dignity'' [12] , interventional radiologists should remain mindful of their responsibility to advocate for residents.
Similar to surgeons [1] , interventional radiologists believe detailing a resident's role would be time ineffective. Because a community radiologist might be expected to perform basic procedures such as abscess drainage, peripherally inserted central catheters, nephrostomy insertion, biopsies, and possibly even a basic diagnostic angiogram, it is necessary for residents to develop basic interventional skills in a supervised, safe environment during their training. If patients regularly refused the intraprocedural participation of trainees in the IR suite, there could be a detrimental effect on trainee education, especially since IR exposure during residency is limited to only a few months.
There is sparse literature on the effect of disclosing residents' intraprocedural role on patient willingness to proceed. A small ophthalmology study showed that only 8% of patients who were explicitly informed that residents would be performing their cataract surgery agreed to continue with the operation [13] . In a larger study, surgical patients' affirmative consent decreased from 94% to 18% when presented with scenarios detailing increased resident participation; however, their willingness to consent increased based on a trainee's level of experience [14] . In contrast to a prior surgical study, where a few surgeons cited a fear of losing patients as a reason for not informing them about resident involvement in their surgery [15] , interventional radiologists do not share this concern. While it is known that detailing a surgical resident's role to neurosurgical patients can heighten anxiety, they recognize the need for residents gaining technical experience, and their concerns are allayed after being explained the notion of graded responsibility [3] . Furthermore, it has been shown that the majority of neurosurgical patients' believe it is the surgeon's responsibility to inform patients about the hands-on involvement of medical trainees in the operating room [2] . This demonstrates that when patients are appropriately informed about residents and graded responsibility, they are willing to proceed [3] . The concept of graded responsibility is positively emphasized by the American College of Surgeons [16] , and the American Medical Association [12] .
Theoretically, the risk of a procedural complication would be higher in the hands of an inexperienced resident, as compared to a staff interventional radiologist with years of experience. Trauma literature has shown that attending physician presence in the operating room was associated with a lower complication rate [15] . In laparoscopic gastric bypass surgery, resident involvement has been shown to be independently associated with complications such as increased wound infections and venous thromboembolism, likely secondary to longer operative duration [17] . In contrast, neurosurgical outcomes [18] and reduction mammoplasty complication rates [19] have been shown to be equivalent irrespective of whether a supervised resident or a staff performed the operation. These findings are congruent with the reasoning of interventional radiologists in our study, who described the existence of patient factors influencing outcome, independent of the primary operator. While the consequences of resident involvement on patient outcome may vary among surgical specialties and the complexity of the case, it is known that as surgical residents perform higher volumes of increasingly complex cases patient outcomes improve [20] . This affirms that high volumes of hands-on experience with graded responsibility improve a resident's skill level, and leads to improved patient outcomes. In addition, greater practical clinical work for residents trains them to be better doctors.
All the interventional radiologists expressed that this study made them reflect on how they disclose resident participation to patients. While they are now more cognizant of consistently disclosing resident involvement when obtaining informed consent, they do not offer more details unless specifically asked.
Study Limitations
Interventional radiologists' views regarding disclosure of the role of trainees could vary between institutions or countries, potentially limiting generalizability. However, the interventional radiologists interviewed worked at 3 different hospitals and had completed their formal training at different institutions, in a variety of cities, both in Canada and the United States. Given that their practice patterns would also echo those of where they trained, the results of our study may reflect the disclosure process at other academic institutions in Canada.
While qualitative case methodology with a small sample size is not as quantitatively rigorous as a large national survey, it enables for in-depth exploration of topics. Unlike a simple survey, in-depth, face-to-face interviews allowed for developing a thorough understanding of the perspective of interventional radiologists on resident education, patient autonomy, and disclosure. Furthermore, it enabled us to explore the driving force behind their behavior, and not solely whether or not they inform patients about resident involvement in the IR suite. While some themes may have been overlooked with the use of a semistructured interview guide, it allowed for the exploration of other topics as they arose.
Conclusion
Interventional radiologists acknowledge their duty to provide radiology residents with hands-on experience in the IR suite, and simultaneously, they recognize the confidence, and trust placed in them by patients. Even though they do not explicitly inform patients in detail about the intraprocedural role of residents unless they are asked, they respect patient autonomy should the patient refuse trainee involvement. Although patients rarely object to residents, it could potentially be at the expense of trainee education. By increasing patient awareness of resident involvement in the IR suite, the possibility for mistrust and miscommunication in the event of a trainee related complication might decrease. Future studies investigating the IR patient perspective on informed consent and disclosure of the resident intraprocedural role may be beneficial to help determine patients' information needs, guide future patient education initiatives, and improve patient centered care.
